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(54) Data input device 

(57) Current portable radiotelephones generally 
comprise at a least a numeric keypad, for composing 
telephone numbers, and a number of additional function 
keys, for initiating communications to a desired tele- 
phone number, turning the radiotelephone on and off 
etc. It is also common for the numeric keypad to also 
contain alphabetic representations, for allowing the con- 
struction of textual messages. Typically, each numeric 
key represents three alphabetic characters, for exam- 
ple, the numeric key '2' often also represents characters 
'A', 'B' and 'C. During the construction of a textual mes- 
sage, each press of a numeric key causes a display to 
cycle through each character represented by that key. 
For example, afirst press of numeric key '2' would cause 
the character 'A' to be displayed, a second press would 
cause the character *B' to be displayed and so on. When 
the desired character is displayed, a further character 
may be entered either after a short delay, or by pressing 
another key. In this way textual messages may be con- 
structed. A textual message may then be transmitted to 
another user in a variety of ways which will be apparent 
to those skilled in the art. 

One problem with the above method is that the con- 
struction of textual messages is somewhat arduous 
since each key may require multiple presses in order to 
select the required character. 

The present invention aims to provide improved da- 
ta input. 
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[0001] The present invention relates to the field of 
portable radiotelephones, and more particularly, for in- 
putting data into such devices. 5 
[0002] Current portable radiotelephones provide a 
host of features in addition to that of making and receiv- 
ing telephone calls. Such additional features include the 
storing and retrieving of telephone numbers and names 
from an internal phone book, to the sending of textual 10 
messages to other users. 

[0003] Current portable radiotelephones generally 
comprise at a least a numeric keypad, for composing 
telephone numbers, and a number of additional function 
keys, for initiating communications to a desired tele- *5 
phone number, turning the radiotelephone on and off 
etc. It is also common for the numeric keypad to also 
contain alphabetic representations, for allowing the con- 
struction of textual messages. Typically, each numeric 
key represents three alphabetic characters, for exam- 20 
pie, the numeric key '2' often also represents characters 
'A', 'B' and 'C\ During the construction of a textual mes- 
sage, each press of a numeric key causes a display to 
cycle through each character represented by that key. 
For example, a first press of numeric key '2' would cause 25 
the character 'A' to be displayed, a second press would 
cause the character 'B' to be displayed and so on. When 
the desired character is displayed, a further character 
may be entered either after a short delay, or by pressing 
another key. In this way textual messages may be con- 30 
structed. A textual message may then be transmitted to 
another user in a variety of ways which will be apparent 
to those skilled in the art. 

[0004] One problem with the above method is that the 
construction of textual messages is somewhat arduous 35 
since each key may require multiple presses in order to 
select the required character. 

[0005] In order to overcome this problem, some radi- 
otelephones now comprise typewriter style keyboards. 
Whilst allowing the easier entry of text, such keyboards 40 
are large and cumbersome. Radiotelephones incorpo- 
rating such keyboards are thus also large. Reducing the 
size of such a keyboard, however, makes it increasingly 
difficult to select the required key, since the keys of the 
keyboard become smaller than the size of a finger tip, 45 
and results in an increased chance of the wrong key be- 
ing pressed. 

[0006] Accordingly, one aim of the present invention 
is to provide improved data input means for use with a 
portable radiotelephone. 50 
[0007] According to a first aspect of the present inven- 
tion, there is provided apparatus for selecting a charac- 
ter from a predetermined set of characters comprising: 
means for presenting to a user a first plurality of selecta- 
ble choices, at least one of which represents a sub-set ss 
of said set of characters; input means for selecting one 
of said first plurality of selectable choices; means for 
presenting to a user a second plurality of selectable 



choices, at least one of whichf 
said selected sub-set; and mean 
acter. 

[0008] According to a second aspect of the present 
invention, there is provided a method of selecting a char- 
acter from a predetermined set of characters compris- 
ing: presenting to a user a first plurality of selectable 
choices, at least one of which represents a sub-set of 
said set of characters; selecting one of said first plurality 
of selectable choices; presenting to a user a second plu- 
rality of selectable choices, at least one of which repre- 
sents a character of said selected choice; and selecting 
a character from said second plurality of selectable 
choices. 

[0009] This has the advantage of allowing easy entry 
of alphanumeric data into a portable radiotelephone 
without requiring a large keyboard. Additionally, the re- 
quirement for multiple presses of numeric keys associ- 
ated with alphabetic characters is also removed. The 
present invention is particularly advantageous for port- 
able radiotelephones or similar devices which do not 
have a keyboard due to their small size. In addition, the 
present invention provides a quick, accurate and effi- 
cient way of entering data in a single-handed operation. 
[0010] The present invention also has advantages 
over pen-entry systems, such as character recognition 
systems, wherein a pen-like element is wiped over a 
touch sensitive pad and a controller attempts to interpret 
the movements made in order to recognise the charac- 
ter being written . These systems are inherently slow and 
difficult to use and require the user to make precise 
movements to ensure the correct character is recog- 
nised. Failure to make precise movements often leads 
to the recognition of an erroneous character. In such 
systems, the pen-like element is easily lost, rendering 
data input extremely difficult. 

[0011] Advantageously, the number of selectable 
choices presented to the user is limited to the number 
of defined positions of the input device. By the limiting 
the number of selectable choices in this way, and by ar- 
ranging the presentation of the selectable choices ac- 
cording to the positions of the input device allows any 
selectable choice to be made with only one user input. 
[0012] The present invention may also be implement- 
ed to allow full or partial control of a portable radiotele- 
phone, thereby eliminating the need for a data input key- 
pad. 

[0013] The present invention will now be described, 
by way of example only, with reference to the accompa- 
nying drawings, in which: 

Figure 1 is a diagram showing a representation of 
the directional input controls of a joystick input de- 
vice; 

Figure 2 is a diagram showing a typical character 
set for use with a portable radiotelephone; 
Figure 3 is a diagram showing an arrangement of 
menu items and submenus according to one em- 
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bodiment of the present inventifl 
Figure 4 is a diagram showing a further arrange- 
ment of menu items and submenus according to a 
further embodiment of the present invention; 
Figure 5 is a block diagram showing a portable ra- 
diotelephone according to the present invention; 
Figure 6 is a flow diagram showing an example of 
how the controller of Figure 5 operates according 
to one embodiment of the present invention; and 
Figure 7 shows a number of portable radiotele- 
phones incorporating the present invention. 

[001 4] Figure 1 is a diagram showing a representation 
of the directional input controls of a joystick device hav- 
ing nine defined positions 100 to 108. The joystick de- 
vice shown allows 8 directional control signals to be gen- 
erated, depending on the position of the joystick device. 
Additionally, the joystick device acquires a neutral posi- 
tion 108, when no force is applied thereto. The joystick 
device as shown may be implemented using a switch 
array, which allows directional control signals to be gen- 
erated dependent on the direction in which the joystick 
device is moved. Those skilled in the art will appreciate 
that many configurations of joystick device may be used 
in lieu of that described above. For instance, an ana- 
logue joystick device which uses one or more potenti- 
ometers to derive a x and y-axis displacement may also 
be used, with suitable control circuitry. It will also be ap- 
parent that a joystick device having more or less defined 
positions, including a mouse or track-wheel, will also be 
suitable without detracting from the inventive concepts 
ofthe present invention. Further, an arrangement of cur- 
sor keys capable of generating suitable directional con- 
trol signals will also be suitable. 
[0015] Figure 2 is a diagram showing a typical char- 
acter set for use with a portable radiotelephone using 
the English language. Characters X 1 to represent 
special characters which can be used, for example, for 
foreign or accented characters, mathematical symbols, 
etc. 

[0016] Figure 3 is a diagram showing an arrangement 
of menu items and submenus according to one embod- 
iment of the present invention. Figure 3a shows a first 
menu screen which is presented to a user when alpha- 
numeric entry is required by a portable radiotelephone, 
such as when composing a textual message to be sent 
to another user. The menu screen is presented, on a 
display device such as an LCD screen, as a matrix of 
blocks 301 to 309, the arrangement of which matches 
the defined positions of the joystick device of Figure 1 . 
In an alternative embodiment, the matrix is replaced by 
a series of segments arranged to coincide with positions 
of the input device. It will be appreciated that the block 
or segment positions do not have to match the defined 
positions of the joystick device. 
[0017] Each of the blocks 301 to 308 represents a 
sub-set ofthe character set shown in Figure 2. For ex- 
ample, block 308 represents the characters A to G, 




block 306 represents the cha^^Hs H to N etc. A user 
may select any one of the blocKs^OI to 308 using the 
joystick device. As the joystick device is pushed, the 
block which corresponds to the direction in which the 
5 joystick device was pushed is highlighted. For example 
if the user wants to choose the character 'D' for inclusion 
in a text message, the joystick device is pushed upwards 
and block 308 is highlighted. Highlighting may take the 
form of inverting the pixels representing that block, dis- 
10 playing a border around the block, or such like. As the 
joystick device is moved around, a block is highlighted 
according to the position of the joystick device. When 
the desired block is highlighted, the user can select the 
highlighted block. 
15 [0018] In a preferred embodiment of the present in- 
vention, the selection of a desired block is achieved by 
maintaining the joystick device in the position corre- 
sponding to the desired block for a given time period. 
For example, to select the block 308, the user first of all 

20 pushes the joystick device upwards, which highlights 
the block 308. By maintaining the pressure on the joy- 
stick device in the same direction for, for example, 0.5 
seconds, the highlighted block in selected. The time pe- 
riod required before selection takes place is dependent 

25 on user preferences. For example, an experienced user 
may wish the time period to be decreased, thereby in- 
creasing the speed at which data can be input. Alterna- 
tively, a novice user may wish the time period to be in- 
creased. Preferably, the time period is user selectable, 

30 with a default setting of around 0.5 to 1 .5 seconds. In 
another embodiment of the present invention, the user 
selects a block, after first highlighting the block, by al- 
lowing the joystick device to return to its neutral position 
108. If the joystick device is left in the neutral position 

35 for a short period of time, the currently highlighted block 
is selected. Alternatively, the user may press a selection 
button to select the current highlighted block. The se- 
lection button may or may not form part of the joystick 
device, or may be activated by pushing downwards on 

40 the joystick device axis. 

[0019] Once a block is selected, the first menu screen 
is replaced by a submenu screen. The contents of the 
submenu screen are dependent on the previous block 
selected. If, in the above example, the block 308 was 

45 selected, the subscreen 2 as shown in Figure 3c will be 
presented to the user. Each of the blocks of submenu 
screen 2 represent individual characters. To select a 
character, the joystick device is moved in the direction 
of the required character to highlight the appropriate 

50 block. Once the required block is highlighted, it may be 
selected as described above. Once selected, the cho- 
sen character can be added to a text message, to enable 
a textual message to be constructed. The selection of 
lower-case characters may be implemented by a sepa- 

55 rate 'shift 1 key, or they may be represented as individual 
characters as described above. In an alternative em- 
bodiment, the portable radiotelephone displays the first 
character selected in uppercase, and subsequent char- 
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acters in lowercase until a full stop S^PEcted, in which 
case the next character selected would be displayed in 
uppercase and so on. 

[0020] Figures 3b to 3i show examples of a number 
of submenu screens which may be used according to 
the present invention. Using the selection methods out- 
lined above, it is clear how any character from the char- 
acter set shown in Figure 2 can be selected using only 
two joystick movements. This provides both a quick and 
an accurate way of inputting alphanumeric characters 
to a device such as a portable radiotelephone. Through 
practice, a user may quickly become adept in selecting 
the desired characters through appropriate joystick 
movements, much in the way that writing is learned. In 
particular, this method of data entry is particularly ad- 
vantageous in portable radiotelephones which do not 
have a keypad, for example on very small or wearable 
devices, where the size of an incorporated keypad 
would be too small to operate using the fingers. 
[0021] Each of submenu screens shown in Figure 3 
preferably include at least one blank block. Figure 3b, 
for example, shows the presence of a blank block in the 
upper left comer. The position of the blank block corre- 
sponds to the position which was required to select that 
submenu screen in the main menu screen. For example, 
if block 307 of Figure 3a was selected, the top left block 
in the associated submenu screen will be blank. Corre- 
spondingly, if block 308 of Figure 3a was selected, the 
corresponding block in the associated submenu screen 
will be blank. This arrangement helps prevent the acci- 
dental selection of characters caused by holding the joy- 
stick for too long in a given position. 
[0022] It is, however, possible for every block in the 
matrix to be used. Additionally functionality may also be 
implemented, for example, the provision of a 'back' 
block, to allow the parent screen of any submenu screen 
to be presented to the user. This feature is particularly 
useful when a submenu screen is erroneously selected. 
[0023] Figure 3 shows one possible arrangement of 
the characters in the submenu screens. In an alternative 
embodiment, improvements to the user interface may 
be achieved by specific grouping of the characters. For 
example, by grouping all vowels together in one sub- 
menu screen will allow vowels to be selected quickly. 
Additionally, characters may be grouped according to 
their distribution in a particular language. For example, 
the letters 'e, a, i, t,' etc may be grouped together as they 
occur frequently in the English language. 
[0024] It will be appreciated thatthe invention can also 
be implemented to control the entire functionality of a 
portable radiotelephone. Figure 4a shows an example 
of a menu screen wherein each block represents a 
menu item for controlling the functionality of a portable 
radiotelephone. 

[0025] For example, if a user wishes to dial a subscrib- 
er number and initiate a call, the user would select the 
'dial' menu in the manner described above. Selecting 
the 'dial* menu would cause the arrangement shown in 




Figure 4b to be presented to^^Hser. Using the tech- 
niques described above, the usercan quickly compose 
a subscriber number and, using the 'send' option, initiate 
a telephone call with the chosen subscriber. 

5 [0026] It is apparent that the techniques described 
above can be used for a wide range of uses, from con- 
structing textual messages, to controlling the entire or 
partial functionality of a portable radiotelephone. Such 
a system could be used to replace the need for a keypad 

10 on a portable radiotelephone, with all control and data 
input effected by the joystick device. 
[0027] In yet a further embodiment of the present in- 
vention, a joystick lock facility is provided. This is to pre- 
vent unwanted selection of menus etc. through uninten- 

15 tional movement of the joystick device whilst stored in 
a pocket, handbag etc. A joystick lock menu is selected 
in the manner described above. Once locked, nofurther 
joystick inputs are accepted until the joystick device has 
highlighted a predetermined number of blocks, in a pre- 

20 determined order, within a predetermined time period. 
Figure 4c shows one possible joystick lock screen, 
which is displayed once the joystick lock has been ap- 
plied. In order to unlock the joystick, the joystick device 
must first highlight the block 410, followed by the block 

25 411 , the block 412 and finally the block 413. If a block 
is selected out of sequence, the sequence must be re- 
started. The blocks must be selected in the correct or- 
der, within a given time period in order for the joystick 
lock to be removed. The time period should allow the 

30 average user adequate time to accurately select the re- 
quired blocks, whilst not being excessively long so as to 
reduce the risk of unintentional selection. Such a se- 
quence is preferably such that it is unlikely to be carried 
out through unintentional movement of the joystick de- 

35 vice, whilst in a pocket or handbag etc. 

[0028] Figure 5 is a block diagram showing a portable 
radiotelephone 500 according to the present invention. 
A display device 501 is used for displaying or presenting 
textual or graphical information to a user. In an alterna- 

40 tive embodiment of the present invention, the display 
device could be complemented by, or even replaced by, 
a speech synthesiser or other sensory means. The dis- 
play device is connected to and controlled by a controller 
502. The controller 502 accepts control signals from a 

45 joystick or other input device 503. The controller inter- 
prets the signals from the joystick device 503 which are 
made in response to information presented to the user 
on the display device 501 . Optionally, a keypad 506 may 
also be connected to the controller 502. Such a keypad 

so may be used for the inputting of further control signals, 
such as switching the portable radiotelephone on or off, 
or othertypical functions found on such devices. A mem- 
ory 504 is also connected to the controller 502. The 
memory 504 may be used to store, for example, textual 

55 messages constructed by the user, received messages 
from external users, user options, factory defaults etc. 
Finally, a telephone function module 505 is connected 
to the controller 502. The telephone function module 
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405 enables communication to be el^pihed with a tel- 
ecommunications network, enabling calls to be made 
and received, textual or graphical messages to be sent 
or received, etc. The telephone function module 405 
provides the typically functionality expected to found on 
a portable radiotelephone, as will be appreciated by 
those skilled in the art. 

[0029] Figure 6 is a flow diagram showing an example 
of how the controller 502 of Figure 5 operates according 
to one embodiment of the present invention. 
[0030] Step 600 causes a menu screen to be present- 
ed to the user, via the display device 401 . In step 601 , 
the controller 402 interprets movements made on the 
joystick device 403 to control the highlighting of menu 
items, as described above. The controller 402 decides 
when a selection of a menu item has been made accord- 
ing to the methods outlined above. Step 602 checks to 
see whether the menu or item selected has any associ- 
ated submenu screens associated therewith. If a sub- 
menu screen is associated with the menu item selected, 
step 603 causes that submenu screen to be displayed. 
The user is then free to select an item from the submenu 
screen according to step 601 . If, however, there is no 
submenu screen associated with the item selected, step 
604 causes the function represented by the selected 
menu item to be performed, or selects the data repre- 
sented by that menu item. The process is then repeated. 
[0031] Although the present invention is described 
above with reference to one level of subscreen, it will be 
apparent that any number or arrangement of submenu 
screens could be used, providing that the lowest level 
of subscreen allows selection of a single character, 
number or function etc. In this way, complex character 
sets, such as Chinese, can be quickly and easily be 
used. 



Claims 

1. Apparatus for selecting a character from a prede- 
termined set of characters comprising: 

a means for presenting to a user a first plurality 
of selectable choices, at least one of which rep- 
resents a sub-set of said set of characters; 
input means for selecting one of said first plu- 
rality of selectable choices; 
wherein the means for presenting further 
presents to a user a second plurality of selecta- 
ble choices, at least one of which represents a 
character of said selected choice; and 
wherein the input means further functions for 
selecting a character from said second plurality 
of selectable choices. 

2. The apparatus of claim 1 , wherein the input means 
is a directional input means having a predetermined 
number of predetermined directional inputs. 
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The apparatus of claim ^^Krein the means for 
presenting presents the selectable choices in a seg- 
mented arrangement, wherein each segment of 
said segmented arrangement corresponds to one 
of said predetermined directional inputs. 

The apparatus of claim 1 , 2 or 3, wherein the input 
means selects one of said selectable choices cor- 
responding to a selected directional input. 

5. The apparatus of claim 1 , 2, 3 or 4, wherein no se- 
lectable choice is presented in respect of said sec- 
ond plurality of selectable choices in the segment 
corresponding to the selected one of said first plu- 

15 rality of selectable choices. 

6. The apparatus of any preceding claim, wherein the 
input means is a directional joystick control. 

20 7. The apparatus of any of claims 1 to 6, wherein the 
input means is an array of spatially aligned input ac- 
tuators. 

8. A portable radiotelephone comprising the appara- 
25 tus of any of claims 1 to 7. 

9. A method of selecting a character from a predeter- 
mined set of characters comprising: 

so presenting to a user a first plurality of selectable 

choices, at least one of which represents a sub- 
set of said set of characters; 
selecting one of said first plurality of selectable 
choices; 

35 presenting to a user a second plurality of se- 

lectable choices, at least one of which repre- 
sents a character of said selected choice; and 
selecting a character from said second plurality 
of selectable choices. 

10. A method according to claim 9, wherein the steps 
of selecting comprise accepting inputs from a pre- 
determined number of predetermined directional in- 
puts. 

11. A method according to claim 10 wherein the steps 
of presenting further comprise presenting the se- 
lectable choices in a segmented arrangement, 
wherein each segment of said segmented arrange- 

so ment corresponds to one of said predetermined di- 
rectional inputs. 

12. A method according to claim 1 1 , wherein the steps 
of selecting further comprise selecting one of said 

55 selectable choices corresponding to a selected di- 
rectional input. 

13. A method according to claim 12, wherein the step 
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of presenting said second pli 




of selectable 



choices comprises not presenting a selectable 
choice in the segment corresponding to the select- 
ed one of said first plurality of selectable choices. 



14. An input means for providing directional signals to 
a device, the input means having a plurality of pre- 
determined directional inputs and a controller for 
determining an actuation of the input means and for 
determining the direction of said actuation, wherein 10 
the controller further comprises: 

a memory for storing a predetermined se- 
quence of direction actuations; and 
a processor for blocking the directional signals is 
to the device if a series of actuations of the input 
device do not match the predetermined se- 
quence. 

15. The input means of claim 14 wherein the input 20 
means is a joystick. 

16. The input means of claim 14, wherein the input 
means is multi-positional device. 



17. A method of supplying directional signals to a de- 
vice from an input means having a plurality of pre- 
determined directional inputs comprising: 

storing a predetermined sequence of direction 30 
actuations; 

determining an actuation of the input means 
and determining the direction of said actuation; 
blocking the directional signals if a series of ac- 
tuations of the input device do not match the 35 
predetermined sequence. 

18. Apparatus for selecting a character from a prede- 
termined set of characters substantially as herein- 
before described with reference to the accompany- 40 
ing drawings. 

19. A portable radiotelephone having apparatus for se- 
lecting a character from a predetermined set of 
characters, substantially as hereinbefore described 45 
with reference to the accompanying drawings. 

20. A method for selecting a character from a predeter- 
mined set of characters substantially as hereinbe- 
fore described with reference to the accompanying so 
drawings. 
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